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CLAIMS 



1. A method of automatically inspecting matter for varying 
composition, comprising advancing a stream of said matter 
through a detection station (131) , emitting a detection 
medium to be active at a transverse section of said 



medium is varied by variations in the composition of 
said matter at said transverse section, detecting the 
varied medium at detecting means (14,114) and generating 
detection data in dependence upon the variations in said 
medium, characterised by receiving the varied medium over 
substantially the width of the stream at receiving means 

__ '_.(7- ; — 107) which' -physically ~ extend"s"across~ substantially 

the width of said stream and which transmits the varied 
medium towards said detecting means (14,114), and also 
characterized in that the varied medium converges upon itself 
during its travel from said receiving means (7; 107) to said 
detecting means (14,114). 

2. A method according to claim 1, wherein said emitting 
occurs at a location significantly spaced from said 
receiving means (7; 107) . 

3. A method according to claim 1 or 2, wherein said 
emitting occurs over substantially the width of said stream. 

4. A method according to any preceding claim, wherein said 
transverse section comprises a multiplicity of individual 
detection zones distributed across substantially the width 
of said stream. 

5. A method according to claim 4, wherein the detection 
data from said individual detection zones is used to 
construct a two-dimensional simulation of said matter 
passing through said detection station. 

6. A method according to claim 5, wherein said two- 
dimensional simulation is analyzed using image processing. 

7. A method according to any preceding claim, wherein said 
detection medium comprises electromagnetic radiation which 
irradiates said section, said generating including 
determining the intensity of electromagnetic radiation of 
selected wavelength (s) reflected from portions (125) of said 
stream distributed across said stream. 

8. A method according to claim 7, wherein said portions 



stream at said 



detection 



station 



(131) , wherein 



said 
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(125) comprise polymer and said selected wavelengths 
comprise a plurality of wavelength bands in the region 1.5 
microns to 1.85 microns. 

9. A method according to claim 7 or 8, wherein said 
5 receiving means (7; 107) receives from said stream diffusely 

reflected said electromagnetic radiation travelling 
substantially perpendicularly to a widthwise and lengthwise 
plane of said stream. 

10. A method according to claim 7, 8, or 9, as appended to 
10 claim 4, wherein said determining is performed for each 

detection zone in respect of a plurality of wavelengths 
simultaneously . : 

11 A method- according - to— c-l-aim— 7-,— 8-,- -o-r- -9y— as- -appended to" 

claim 4, wherein said electromagnet radiation is supplied as 

15 pulses to each detection zone in a frequency multiplexed 
manner. 

12. A method according to claim 7, 8, or 9, as appended to 
claim 4,' wherein said determining is performed for each 
detection zone in respect of a plurality of said wavelengths 

20 in a time multiplexed manner. 

13. A method according to any one of claims 7 to 12, 
wherein portions of said stream are substantially 
transparent to said electromagnetic radiation and said 
stream is advanced on a supporting surface (4, 104) which is 

25 diffusely reflective of said electromagnetic radiation. 

14. A method according to any one of claims 7 to 12, 
wherein said matter comprises laminate (125, 186) comprised 
of a first layer (184) and a second layer (180) underneath 
said first layer (184) and of a material having a spectrum 

30 of reflected said electromagnetic radiation significantly 
different from that of the material of the first layer 
(184) . 

15. A method according to claim 14, wherein said stream of 
matter is a continuous strip of laminate (186) advancing on 

35 a laminating machine and said detection data is utilised to 
control the laminating process performed on said machine. 

16. A method according to claim 15, wherein said first 
layer (184) is a coating of a polymer and said second layer 
(180) is a substrate (180) and variation in the composition 

40 of said first layer (184) is detected at said detecting 
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means (114) and said detection data is utilised to control 
che coating process in said machine. 

17. A method according to claim 16, wherein said variation 
in composition is variation in thickness of said first 

5 layer. 

18. A method according to any one of claims 1 to 14, and 
further comprising utilising said detection data to separate 
from said stream a stream fraction comprised of desired 
portions (125) of said stream. 

10 19. A method according to claim 18, wherein said stream 
comprises solid food. 

20. A method according to claim 19, wherein said solid food 
jcqmp_ris_es._ higherjri^ality__discrete 

discrete portions and said detection data is utilised to 
p% 15 separate the stream into a higher-quality fraction and a 
<J3 lower-quality fraction, one of which fractions is comprised 

-J of said desired portions (125) . 

U: 21. A method according to claim 18 as appended to claim 14, 

'Z 4 wherein said stream fraction comprises said laminate (125) 

m 20 as said desired portions (125) . 

^ 22. A method according to claim 21, wherein said stream of 

'% matter is a stream of waste including said laminate (125) in 

O the form of polymer-coated paperboard objects (125) and 

2 said determining is solely as to whether a portion of said 

□ 25 waste is or is not a polymer-coated paperboard object (125) , 
said stream fraction being comprised of the polymer-coated 
paperboard objects (125) as said desired portions (125) . 

23. A method according to claim 22, wherein said polymer is 
polyethylene, said substrate is paperboard and one of said 

30 wavelengths is in a band centred on substantially 1.7 
microns. 

24. A method according to claim 18, 21, 22, or 23, as 
appended to claim 7, and further comprising separating from 
said stream by means of eddy current ejection a second 

35 fraction comprised of metal portions. 

25. A method according to any one of claims 21 to 23, and 
further comprising advancing said stream through a metal- 
detection station (131) including a multiplicity of metal- 
detection zones distributed across said stream, inducing 

40 eddy currents in metal portions of said stream at said 
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metal-detection station, producing electrical signals in 
dependence on said eddy currents, and utilizing said 
detection data in the form of said electrical signals in 
separating from said stream a stream fraction comprised of 
5 said metal portions as other desired portions. 

26. A method according to any one of claims 21 to 25, and 
further comprising simultaneously cycling through the 
method, including advancing through the detection station (s) 
(131) another stream of matter, and utilizing the detection 

10 data obtained from said other stream in separating therefrom 
another fraction comprised of further desired portions. 

27. A method according to claim 26, wherein the first- 
- mentioned — s t~r earn - and" - s a id ~ crth ef ~ s treal "are"a dva need in a 

common direction through said detection station. 
15 28. A method according to claim 26, wherein the first- 
mentioned stream and said other stream are advanced in 
respective opposite directions through said detection 
station. 

29. A method according to any one of claims 18 to 28, 
20 wherein the separating comprises causing air jet pulses to 

impinge upon said desired portions to force the same out of 
the stream (s ) . 

30. A method according to claim 29, wherein said advancing 
is relatively fast and said air jet pulses are relatively 

2 5 weak. 

31. A method according to any one of claims 26 to 28, or 
claim 28 or 29 as appended to claim 25, wherein said other 
stream comprises the separated-out fraction (s) of the first- 
mentioned stream. 

30 32 . A method according to any one of claims 26 to 28, or 
claim 29 or 30 as appended to claim 2 6, wherein said other 
fraction consists predominantly of a material of a differing 
constituency from that of the separated-out fraction (s) of 
the first-mentioned stream. 

35 33. Apparatus for automatically inspecting matter for 
varying composition, comprising advancing means (4; 104; 
185) for advancing a stream of said matter, a detection 
station (131) through which said advancing means (4; 104; 
185) advances said stream, emitting means (5; 105) serving 

40 to emit a detection medium to be active at a transverse 
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m 



section of said stream at said station (131) , detecting 

means (14; 114) serving to generate detection data in 

dependence upon the variations in said medium, and 

data-obtaining means (15; 135) connected to said detecting 

5 means (14; 114) and serving to obtain said 

detection data therefrom, characterised by receiving 

means (7; 107) at said station (131) arranged to extend 

physically across substantially the width of said 

stream and serving to receive detection medium varied 

10 by variations in the composition of said matter at said 

section, and to transmit the varied medium to said detecting 

♦ 

means (14,114) such that the varied medium converges upon 
-i-E-sel-f -during— its— travel" - f rom" saiU receiving means" (~7 ,101) to 

said detecting means (14,114) , 
15 34. Apparatus according to claim 33, wherein said emitting 

means (5; 105) is significantly spaced from said receiving 

means (7; 107) . 

35. Apparatus according to claim 33 or 34, wherein said 
emitting means (5; 105) is arranged to extend physically 

20 across substantially the width of said stream. 

36. Apparatus according to claim 33, 34, or 35, wherein 
said emitting means (5; 105) serves to emit electromagnetic 
radiation as said detection medium, said detecting means 
(14; 114) serving to determine the. intensity of 

25 electromagnetic radiation of selected wavelength (s) 
reflected from portions (125) of said stream distributed 
across said stream. 

37. Apparatus according to claim 36, wherein said emitting 
means (105) is arranged to irradiate said portions (125), 

30 obliquely relative to a widthwise and lengthwise plane of 
said stream and said receiving means (107) is arranged to 
receive from said portions (125) diffusely reflected said 
electromagnetic radiation travelling substantially 
perpendicularly to that plane. 

35 38. Apparatus according to claim 36 or 37, wherein said 
emitting means (5; 105) comprises a multiplicity of sources 
(5; 105) of said electromagnetic radiation arranged to be 
distributed across said stream. 

39. Apparatus according to any one of claims 36 to 38, 
40 wherein said advancing means (4, 104) has a stream- 
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supporting surface which is diffusely reflective of said 
electromagnetic radiation . 

40. Apparatus according to any one of claims 36 to 39 and 
included in a laminating machine, said data-obtaining means 

5 (135) serving to control the laminating process performed on 
said machine. 

41. Apparatus according to any one of claims 36 to 39 and 
further comprising, downstream of said detection station 
(131) , separating means (116) serving to separate from said 

10 stream a fraction comprised of desired portions (125) of 
said stream selected in accordance with said detection data 
obtained. 

4.2. . - -Appar-at-us- aceo-rdi-ng-to - claim —4 1 /— and" fuxthrer" cbmpr "ising" 

an eddy current ejection arrangement (170) serving to eject 

15 metal portions from, said stream. 

43. Apparatus according to claim 42, wherein said 
separating means (116) ' and said eddy current ejection 
arrangement (170) are disposed one immediately after the 
other along said advancing means (104). 

20 44. Apparatus according to any one of claims 36 to 43, 
wherein said receiving means (7; 107) comprises reflecting 
means (7; 107) . 

45. Apparatus according to claim 44, wherein said 
reflecting means (107) comprises a mirror (107) which is 

25 substantially arcuate concavely in a plane parallel to the 
widthwise and lengthwise plane of said stream and which is 
obliquely inclined to the former plane. 

46. Apparatus according to claim 45, wherein said mirror 
(107) is part of an imaginary, substantially toroidal 

30 surface. 

47. Apparatus according to claim 44, wherein said 
reflecting means (107) comprises a multiplicity of 
reflectors (107a) distributed in a row arranged to extend 
substantially rectilinearly across said stream, said 

35 reflectors (107a) being differingly orientated so as to 
transmit electromagnetic radiation reflected from a 
multiplicity of detection zones distributed across said 
stream at said transverse section. 

48. Apparatus according to any one of claims 36 to 47, and 
40 further comprising a polygonal mirror (108) interposed 
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between said receiving means (107) and said detecting means 
(114) and having its reflective faces arranged around an 

axis of rotation of said polygonal mirror (108) . 

4 9. . Apparatus according to any one of claims 3 6 to 43, 

wherein said receiving means (7) comprises conducting means 
(7) for conducting therealong said electromagnetic 

radiation. 

50. Apparatus according to claim 4 9, wherein said 
conducting means (7) comprises a multiplicity of optical 
fibres (7) having their entrances arranged to be distributed 
across said stream. 

51. Apparatus according to any one of claims 36 to 50, and 
further comprising ..beam _splitt ing-mea-n-s- - -(-1-2-2 )■ -- interposed 
between said receiving means (107) and said detecting means 
(114) for said electromagnetic radiation. 

52. Apparatus according to any one of claims 36 to 51, and 
further comprising a metal-detection station (131) past 
which said advancing means (104) advances said stream, 
another emitting means (138) serving to generate an 
electromagnetic field, and another receiving means (139) 
arranged so as to be discretely distributed across said 
stream at said metal-detection station (131) and serving to 
detect metal portions of said stream advancing past said 
metal-detection station (131) , and metal-separating 
means (116) downstream of said metal-detecting means (139) 
and serving to separate from said stream a fraction comprised 
of said metal portions. 

53. Apparatus according to claim 52, wherein said emitting 
means (138) which serves to generate an electromagnetic 
field comprises an antenna (138) extending across said 
advancing means (104) at said metal-detection station (131) , 
said advancing means (104) being situated between said 
antenna (138) and said receiving means (139) for the field. 

54. Apparatus according to claim .41, 42, or 43, or any one 
of claims 44 to 53 as appended to claim 41, wherein said 
advancing means (104) comprises a substantially planar 
conveying surface and said separating means (116) is carried 
by an auxiliary conveying means (127) positionable at said 
conveying surface to lift said stream from said conveying 
surface and forward said stream to said separating means 
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55. Apparatus according co any one of claims 33 to 54, and 
further comprising second advancing means (104) serving to 
advance another stream of matter through the detection 
5 station (s) (131), said receiving means (7; 107) serving also 
to receive detection .medium varied by variations in the 
composition of the matter of said other stream at a 
transverse section of said other stream, said detecting 
means (14,114) serving also to generate detection data in 

10 dependence upon the latter variations in said medium, said 
data-obtaining means (15,135) serving also to. obtain said 
detection data in respect of said other stream. 
56 . Apparatus _ according _to._cl.aim_ .5.5-,— wherein--- said - second- 
advancing means (104) is arranged to advance said other 

15 stream through the detection station (s) (131) in 
substantially the same direction as that in which the first- 
mentioned advancing means (104) is arranged to advance the 
first- mentioned stream through the detection station (s) 
(131) . 

20 57. Apparatus according to claim 56, wherein said first- 
mentioned advancing means (104) and said second advancing 
means (104; take the form of a single conveyor (104). 
58. Apparatus according to claim 57, wherein said single 
conveyor (104) includes a single conveying belt (104). 

25 59. Apparatus according to claim 57 or 58, wherein said 
single conveyor (104) has a portion (160) extending 
therealong to keep the streams apart from each other. 
60. Apparatus according to claim 56, wherein said second 
advancing means (104B) is arranged to advance said other 

30 stream through the detection station (s) (131) in 
substantially the opposite direction to that in which the 
first-mentioned advancing means (104A) is arranged to 
advance the first-mentioned stream through the detection 
station (s) (131 ) . 

35 61. Apparatus according to any one of claims 55" to 60 as 
appended to claim 41, and further comprising returning means 
(164) serving to transport the separated-out fraction (s) of 
the first-mentioned stream to said second advancing means 
(104B) upstream of said detection station (s) (131) to 

40 constitute said other stream. 
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62. Apparatus according to any one of claims 55 to 61, 
wherein said separating means (116) serves also to separate 
another fraction from said other stream. 

63. Apparatus according to claim 41, 42, 43, 52, or 62, 
5 wherein the separating means (116) comprises one or more 

rows of air jet nozzles (116) arranged transversely of the 
advancing means (104) . 

64. A method of automatically inspecting matter for varying 
composition, comprising advancing a stream of said matter 

10 through a detection station (131), irradiating with 
electromagnetic radiation comprising substantially invisible 
electromagnetic radiation a section of said stream at said 
station (131), scanning _said _se_cti.o.n .and --determi-n-ing- -t-he 
intensity . of substantially invisible electromagnetic 

15 radiation of selected wavelength (s ) reflected from portions 
of said stream, and obtaining detection data from said 
detection station (131) , characterised in that said scanning 
is performed in respect of a plurality of discrete detection 
zones distributed across said stream and in that said 

20 determining is performed for each detection zone in respect 
of a plurality of said wavelengths simultaneously. 

65. A method according to claim 64, wherein portions of 
said stream comprise polymer and said plurality of 
wavelengths comprise a plurality of wavelength bands in the 

25 region 1.5 microns to 1.85 microns. 

66. A method of separating polymer-coated paperboard 
objects from a stream of waste, comprising advancing said 
stream through a detection station (131) and separating the 
polymer-coated paperboard objects (125) from the stream, 

30 characterised in that at said station (131) a determination 
is made, using substantially invisible electromagnetic 
radiation, solely as to whether a portion of said waste is 
or is not a polymer-coated paperboard object (125) . 

67. A method of automatically inspecting matter for varying 
35 composition, " comprising advancing through a detection 

station (131) a first stream of matter, emitting detection 
medium to be active at a transverse section of said stream at 
said detection station (131) , wherein said medium is varied 
by variations in the composition of said matter at. said 
40 transverse section, obtaining from said detection station 
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(131) first detection data as to a constituent of said 
first stream, characterised by advancing a second stream of 
matter through said detection station (131) 

simultaneously with said first stream, emitting detection 
5 medium to be active at a transverse section of said second 
stream at said detection station (131) , wherein the latter 
medium is varied by variations in the composition of matter 
of said second stream at the latter transverse section, and 
obtaining from said detection station (131) second 

10 detection data as to a constituent of said second 
stream, and also characterised in that the varied 
medium from both of the first and second streams is received 

by_ _a._ receiving- -device - (-7 ,-107 )- -common- -to - both—streams'. 

68. A method according to claim 67, wherein each of the 
15 first and second streams comprises objects distributed 

across the stream. 

69. A method according to claim 67 or 68, wherein the first 
and second streams are advanced in a common direction 
through said detection station (131) . 

20 70. A method according to claim 67 or 68, wherein the first 
and second streams are advanced in respective 
opposite directions through said detection station (131). 

71. A method according to any one of claims 67 to 70, and 
further comprising utilising the first and second detection 

25 data to separate from the respective first and second 
streams respective first and second fractions comprised of 
said constituent of said first stream and said constituent 
of said second stream, respectively. 

72. A method according to claim 71, wherein the first 
30 fraction constitutes the second stream. 

73. A method . according to any one of claims 67 to 72, 
wherein said constituent of said first stream is of 
substantially the same composition as said constituent of 
said second stream. 

35 74 . A method according to any one of claims 67 to 72, 
wherein said constituent of said first stream is of a 
significantly different composition from said constituent of 
said second stream. 

75. Apparatus for automatically inspecting matter for 
40 varying composition, comprising a detection station (131), 
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first advancing means (104) serving to advance through said 
station (131) a first stream of matter, first emitting means 
(5; 105; 138) serving to emit detection medium to be active at 
a transverse section of said stream at said detection 
5 station, a receiving ^device (7; 107; 139) serving to receive 
detection medium varied by variations in the composition of 
said matter at said section, detecting means (4; 114; 140) 
serving to produce first detection data as to a 
constituent of said first stream at said station (131) , 

10 characterised in that second advancing means (104) serves to 
advance a second stream of matter through said station (131) 
simultaneously with said first stream, and second 

em it-ting -means- (-5;-lQ-5-; 1-381 serves- to- emit detection medium to 

be active at a transverse section of said second stream at 

15 said detection station (131), in that said receiving device 
(7;107;139) serves also to receive detection medium varied by 
variations in the composition of the matter at the latter 
section and is thus common to both of the first and second 
advancing means (104), and in that said detecting means 

20 (4; 114; 140) serves to produce second detection data as 

to a constituent of said second stream. 

76. Apparatus according to claim 75, wherein each of the 
first and second advancing means (104) serves to advance 
its stream as a stream comprised of objects distributed 

25 across the stream. 

77. Apparatus according to claim 75 or 76, wherein the first 
and second advancing means (104) are arranged to advance 
the first and second streams through said detection 
station (131) in a common direction. 

30 78. Apparatus according to claim 77, wherein the first and 
second advancing means (104) take the form of a single 
conveyor (104) . 

79. Apparatus according to claim 78, wherein said single 
conveyor (104) includes a single conveying belt (1.04). 

35 80. Apparatus according to claim 78 or 79, wherein said 
single conveyor (104) has a partition (160) extending 
therealong to keep the streams apart from each other. 
81. Apparatus according to claim 75 or 76, wherein the first 
and second advancing means (104A, 104B) are arranged to 

40 advance the first and second streams in respective 
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# 



opposite directions through said detection station (131) 

82. Apparatus according to any one of claims 75 to 80, and 
further comprising returning means (164) serving/ to 
transport to said second advancing means (104) upstream of 
said station (131) to constitute said second stream a 
separated-out fraction of said first stream comprised of 
said constituent of said first stream. 

83. Apparatus according to any one of claims 75 to 82, 
wherein the first and second emitting mea'ns (5; 105; 138) 
are so arranged as to extend across both of the first and 
second streams. 

84. Apparatus according 
second emitting- means (5 
sources (5; 105 ) . 

85. Apparatus according t\p any one of claims 75 to 84, 

bWi 




td claim 83,/wherein the first and 

; -1-5-5-)— c omp>r i~s~e~ ~ a Tow' "o f "r ad Tat ion" 



wherein said receiving dc 



X 



(7; 107; 139) is so arranged as 



to extend across both of Ithe Vfirst and second streams. 
86. Apparatus according qc^ claim 85, wherein said receiving 



diaition-ref lecting device (107) . 
to\ claim 86, wherein said 



40 



device (107) comprises a< 

87. Apparatus accorddng 

/ w 

reflecting device (107) comprises a mirror (107) which is 
substantially arcua/e concavely in a plane parallel to a 
widthwise plane of/the first and second streams and which is 
obliquely inclined to the former plane. 

88. Apparatus/According to claim 87 , wherein said mirror 
(107) is part of an imaginary, substantially toroidal 
surface . 

89. Apparatus according to any one of claims 75 to 83, 
wherein / said receiving device (139) comprises a 
multiplicity of metal-sensing means (139) arranged so as to 
be discretely distributed across the first and second 
streams and serving to detect metal portions constituting 
the' constituent (s) of at least one of the first and second 
s£ reams . 

)0. Apparatus for automatically inspecting matter for 
varying composition, comprising advancing means (104) for 
advancing a stream of said matter, a detection station (131) 
through which said advancing means (104) advances said 
stream, emitting means (138) serving to emit a detection 
medium to be active at a transverse section of said stream 
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at said station (131), receiving means (139) at said station 
(131) arranged to extend physically across substantially the 
width of said stream serving to receive detection medium 
varied by variations in the composition of sadd matter at 
5 said section, detecting means (14 0) serving to generate 
detection data in dependence upon the variations in said 
medium, and data-obtaining means (135) /connected to said 
detecting means (140) and serving to obtain said detection 
data therefrom, characterised in that/said station (131) is 
10 a metal-detection station/ said emitting means (138) serves 
to emit an electromagnetic field«/and said receiving means 
(139) comprises a multiplicity/ of electromagnetic field 

_ sensing devices-- (1-39) aWrangedyt o i>e - drsxributeci" across ~sa~id 

stream. \\ \ / 

15 91. Apparatus according toVclaim 90, wherein said emitting 
means (138) which serves' t\o generate an electromagnetic 
field comprises an anoenna (138) extending across said 
advancing means (104) an:! said\ metal-detection station (131) . 

92. Apparatus according! to \claim 90 or 91, wherein said 
20 advancing means (K>4) i$J situated between said emitting 

means (138) and said receiving means (139) for the field. 

93. Apparatus Recording to any one of claims 90 to 92, 
wherein said /emitting means (138) is connected to an 
oscillator j/131), whereby said electromagnetic field 

25 oscillates, / and wherein said sensing devices (139) are 
electromagnetic field frequency sensing devices (139) . 

94. Apparatus according to any one of claims 90 to 93, 
wherein/ said data-obtaining means (135) serves to 
construct from the detection data from said 

30 elect/romagnetic field sensing devices (139) a 

two/dimensional simulation of said matter passing through 
sa/d detection station (131) . 

9^ . A method of automatically inspecting matter for 
./varying composition, comprising advancing a stream of said 
35 / matter through a detection station (131) , emitting a 
/ detection medium to be active at a transverse section of 
/ said stream at said detection station (131), wherein said 
/ medium is varied by variations in the composition of 
said matter at said transverse section, receiving the 
40 varied medium over substantially the width of the stream at 
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receiving means (7; 107; 139) which physically expends 
across substantially the width of said streak ana 
generating detection data in dependence upon the /Variations 
in said medium, characterised in chat said/ transverse 
section comprises a multiplicity of individual detection 
zones distributed across substantially tme width of said 
stream, and the detection data from said /individual detection 
zones is used to construct a two-dimensional simulation of 
said matter passing thr^ugk said detection station. 

to giaim 95, wherein said 
/s analyzed using image 



96. A method according 



simu'l 



two-dimensional 
processing . 

9-7 -A -me-thod-'.-acGordi 
comprising utilising 
said stream a stre 
portions (125) of 



at loi 



5r - el-aim- - -95" ox - 9 6v -and "further 

I 

detection data to separate from 
fm fraction comprised of desired 
Lid stream . 

98. A method ac^ordjLng to 'any one of claims 95 to 97, 
wherein said y^etection medium comprises electromagnetic 
radiation wi^/ich irradiates said section, said generating 
including ^determining the intensity of electromagnetic 
radiation of selected wavelength (s ) reflected from 
portio/fs (125) of said stream distributed across said 
stre? 

99/ ,A method according to any one of claims 95 to 97, 
lerein said detection medium comprises an electromagnetic 
field which induces eddy currents in metal portions of said 
stream at said detection station. 
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What: ig nlfri^ Qd is: 

100. A method of automatically inspecting matter for 
varying composition, comprising advancing a stream of ^aid 
matter through a detection station, emitting a det^tion 

5 medium to be active at a transverse section of said/ stream 
at said detection station, wherein said medium is i^aried by 
variations in the composition of said matte^/ at said 
transverse section, receiving the varied/medium over 
substantially the width of the stream at receiving means 

10 which physically extends across subst ant i ally the width of 
said stream, and generating detection ciata in dependence 
upon the variations in saJ-d ^. medium, _whepein_ sa_i_d .transverse . 
section comprises a multiplicity of/individual detection 
zones distributed across substantially the width of said 

15 stream, and the detection $ata froijr said individual detection 
zones is used to const/ructi a tridimensional simulation of 
said matter passing thirough^ sa£d detection station. 

101. A method according \fzfo claim 100, wherein said 
two-dimensional simulvatioA \ is analyzed using image 

20 processing. 

102. A method according to\ claim. 100, wherein said 
detection medium compi/isas electromagnetic radiation which 
irradiates said ^ectiJan, said generating including 
determining the intensity of electromagnetic radiation 

25 of selected wavelength (s) reflected from portions of said 
stream distribixtf'ed across said stream. 

103. A method according to claim 102, wherein said 
portions comprise polymer and said selected wavelengths 
comprise p. plurality of wavelength bands in the region 1.5 

30 microns %o 1.85 microns. 

104. /A method according to claim 102, wherein said 
receiving means receives from said stream diffusely reflected 
sai# electromagnetic radiation travelling substantially 
perpendicularly to a widthwise and lengthwise plane of said 

35 stream . 

105. A method according to claim 102, wherein said 
determining is performed for each detection zone in 
respect of a plurality of wavelengths simultaneously. 
10 6. A method according to claim 102, wherein portions 

40 of said stream are substantially transparent to 
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said electromagnetic radiation and said stream is 
advanced on a supporting surface which is ^diffusely 
reflective of said electromagnetic radiation. 

107. A method according to claim 102, wherein said matter 
comprises laminate comprised of a first la^er and a second 
layer underneath said first layer and of 7a material having 
a spectrum of reflected said electromagnetic radiation 
significantly different from that o% the material of the 
first layer. 

108. A method according to claim A 07, wherein said stream 
of matter is a continuous strip/ of laminate advancing on 
a laminate-producing/machine £md said detection data, is 
utilised to control tne laifiinating process performed on 
said machine. 

^ccordlrfg to claim 1.08, wherein said 
ipincj/^f a polymer and said second layer 



109. A method 
first layer is a coc 
is a substrate and 



^ar/iata_on in the composition of said 
at\ said detecting means and said 



40 



first layer is detect} 

detection data is utilised t\o control the coating process in 
said machine . 

110. A method according to claim 100, and further comprising 
utilising saica detection data to separate from said 
stream a stream fraction comprised of desired portions 
of said stre4m. 

111. A nfethod according to claim 110, wherein said 
stream comprises solid food. 

112. A method according to claim 110, wherein said matter 
comprises laminate comprised of a first layer and a second 
layer idnderneath said first layer and of a material having 
a spectrum of reflected said electromagnetic radiation 
significantly different from that of the material of the 
fi/rst layer, wherein said stream fraction comprises said 
laminate as said desired portions, and wherein said stream 
of matter is a stream of waste including said laminate in the 
form of polymer-coated paperboard objects and said 
determining is solely as to whether a portion of said 
waste is or is not a polymer-coated paperboard object, said 
stream fraction being comprised of the polymer-coated 
paperboard objects as said desired portions. 

113. A method according to claim 100, wherein said 
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detection medium comprises an electromagnetic field /which 
induces eddy currents in metal portions of said st/eam at 
said detection station. 

114. A method according to claim 113, wherein y^aid stream 
is advanced through a metal-detection statiopi including a 
multiplicity of metal-detection zones distributed across 
said stream, said eddy currents being/induced in said 
metal portions of said stream at sai^T metal-detection 
station, electrical signals are produced in dependence on 
said eddy currents, and said deletion data in the 
form of said electrical signals are ytilized in separating 
from said stream a stream fraction comprised said metal. 

^portions as desired portions. 

115. A method according to clainf 112 or 114, and further 



comprising simultaneously 
including advancing th\ 
stream of matter, and 
from said other strd 
fraction comprised of 
116. A method ac 




cycling through the method, 
e detection station (s) another 
ng the detection data obtained 
in separating therefrom another 
r desired portions. 

wherein the 



"A 



ding to claim 115, 
first- mentioned stream V^and said other stream are advanced 



in a common direction through said detection station. 

117. A method / according to claim 115, wherein the 
first- mentioned stream and said other stream are 
advanced in /respective opposite directions through 
said detection station. 

118. A method according to claim 110 or 114, wherein the 
separating/comprises causing air jet pulses to impinge upon 
said desared portions to force the same out ^ of the 
stream (£) . 

119. / A method according to claim 118, wherein said 
advancing is relatively fast and said air jet pulses are 
relatively weak. 

!0. A method according to claim 115, wherein said other 
'stream comprises the separated-out fraction (s) of the first- 
mentioned stream. 

121. A method according to claim 115, wherein said other 
fraction consists predominantly of a material of a differing 
constituency from that of the separated-out fraction (s) of 
the first-mentioned stream. . 
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122. A method according to claim 100, wherein said receiving 
means transmits the varied medium towards detecting/ means, 
and the varied medium converges upon itself during ifeCs travel 
from said receiving means to said detecting means/ 
5 123, A method according to claim 100, wherein safa emitting 
occurs at a location significantly spaced /from said 
receiving means. 

124. A method according to claim 100,/ wherein said 
emitting occurs over substantially the width of said stream. 
10 125. Apparatus for automatically insgfecting matter for 
varying composition, comprising/ advancing means for 
advancing a stream of said matter/ a detection_ station 
through which said advancing meara^s advances said stream, 
emitting means serving/tno emit A detection medium to be 
15 active at a transverse section of said stream at said 
station, said transverse section being comprised of a 
multiplicity of indiv^qluall detection zones distributed across 

said stream, receiving means at 
to extend physically across 
of said stream and serving to 
varied by variations in the 
at said section, detecting means 
serving to generate det^fction data in dependence upon the 
variations in /said medium, and data-obtaining means 
25 connected to s'aid detecting means and arranged to use the 
detection da£a from said individual detection zones to 
construct a /two-dimensional simulation of said matter passing 
through said detection station. 
126. Apparatus according to claim 125, wherein said 
30 emitting means serves to emit electromagnetic radiation as 
said detection medium, said detecting means serving to 
determine the intensity of electromagnetic radiation of 
selected wavelength (s) reflected from portions of said 
st/ream distributed across said stream. 
35 X21 . Apparatus according to claim 126, wherein said 
emitting means is arranged to irradiate said portions 
obliquely relative to a widthwise and lengthwise plane of 
said stream and said receiving means is arranged to receive 
from said portions diffusely reflected said electromagnetic 
40 radiation travelling substantially perpendicularly to that 



said station arran 
substantially the wikftih 
receive detection nj^^liium 
composition of saigr matter 
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plane. 

128. Apparatus according to claim 126 or 127/ wherein 
said emitting means comprises a multiplicity of /sources of 
said electromagnetic radiation arranged to ]?e distributed 
across said stream. 

12 9. Apparatus according to claim 12 0" and further 
comprising, downstream of said detection ^tation, separating 
means serving to separate from said /stream a fraction 
comprised of desired portions of sa/d stream selected in 
accordance with said detection data/ obtained, 
130. Apparatus according to oftaim 129, and further 
comprising an eddy ouArent ejection _arrangement serving _to_ 



eject metal portions 



from said/stream. 



131 . Apparatus according 
separating means and 
arrangement are disposed 
along said advancing' lYieai^s 

132. Apparatus acc 
receiving means compr 

133 . Apparatus ao 
reflecting means 



claim 130, wherein said 
iid eddy current ejection 
fe immediately after the other 



ling\ 



said 



ses 



mpr: 



40 



to claim 126, wherein 
reflecting means, 
ting \to claim 132, wherein said 
Jses a ^mirror which is substantially 
arcuate concavely/in a plane parallel to the widthwise and 
lengthwise plane of said stream and which is obliquely 
inclined to tiafe former plane. 

134. Apparatus according to claim 133, wherein said 
mirror is /part of an imaginary, substantially toroidal 
surface 

135. /Apparatus according to claim 126, and further 
comprising a polygonal mirror interposed between said 
receiving means and said detecting means and having its 
reflective faces arranged around an axis of rotation of 
sdid polygonal mirror. 

.36. Apparatus according to claim 126, and further 
comprising a metal-detection station past which said 
advancing means advances said stream, another emitting 
means serving to generate an electromagnetic field, 
and another receiving means arranged so as to be 
discretely distributed across said stream at said 
metal-detection station and serving to detect metal 
portions of said stream advancing past said metal-detection 
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station, and metal-separating means downstream of >6aid 
metal-detecting means and serving to separate fron^ said 
stream a fraction comprised of said metal portions 

137. Apparatus according to claim 136, wherein said 
emitting means which serves to genofate an 
electromagnetic field comprises an antenna extending 
across said advancing means at said ijafetal-detection 
station, said advancing means being s/tuated between 
said antenna and said receiving means fq/t the field. 

138. Apparatus according to claim YZb, and further 
comprising second advancing means serving to advance 
another stream of matt£Tr\ through J£he_ detection^ station, 
said receiving means ^ervlng alsp to receive detection 
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variations 




the composition of the 
at a transverse section 
serving also 
dependence upon the latter 
said data-obtaining means 



said detection data in respect of 



sl^rea: 

said yfietecting means 



in 



40 



medium varied by 
matter of said oth| 
of said other stream,! 
to generate detection 
variations in said 
serving also to obtain 
said other stream. 

139. Apparatus aoccarding\ to claim 138, wherein said 
second advancing/ means d\s arranged to advance said 
other stream through the detection station in 
substantially .thfe same direction as that in which the first- 
mentioned advancing means is arranged to advance the first- 
mentioned /tream through the detection station, and 
wherein g'kid first-mentioned advancing means and said 
second advancing means take the form of a single conveyor. 

140. Apparatus according to claim 139, wherein said 
single' conveyor includes a single conveying belt . 

141. / Apparatus according to claim 138 and further 
comprising, downstream of said detection station, separating 

lans serving to separate from said stream a fraction 
^comprised of desired portions of said stream selected in 
accordance with said detection data obtained, and also 
comprising returning means serving to transport the 
separated-out fraction of the first-mentioned stream to 
said second advancing means upstream of said detection 
station to constitute said other stream. 

142. Apparatus according to claim 138, wherein said 
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separating means serves a£go to ^separate another fraction 
from said other stream. 

143 ♦ Apparatus ^^a&&er&&ind to claim 129 or 136, wherein 

the ses^^rtTng means ^comprises one or more rows of air 

nozzles arranged transversely of the advancing means. 

44. A method of automatically inspecting matter for varying 

composition, comprising advancing a stream of said matter 

thrVugh a detection station, irradiating with electromagnetic 

radiation comprising substantially . invisible electromagnetic 

radiation a section of said stream at said station, 

scanning; said section and determining the intensity of 

substantially invisible! electromagnetic radiation of selected 

v -f-<lC£AV€0 

Cv wavelength Ob) a^O 'fr l'C'C' b e ^ from portions of said stream, 

\ ^ 

and obtaining\detection data from said detection station, 
wherein said scanning is performed in respect of a plurality 
of discrete detection zones distributed across said 
stream and said determining is performed for each detection 
zone in respect a plurality of said wavelengths 

simultaneously . 

145. A method according to claim 144, wherein portions 
of said stream comprise polymer and said plurality 
of wavelengths comprise a plurality of wavelength bands in 
the region 1.5 microns to 1.85 microns. 

-3r^6r ft mot hod — o£ — aepai aLing polymer - coate d pap^rboaird- 

objects from a stream of waste, comprising advancing said 
stream through a detection station and sepdr-ating the 
polymer-coated paperboard objects frozer the stream, 
wherein at said station a determj^nat ij&h is made, using 
substantially invisible e2J£c t??6magnetic radiation, 

solely as to whether a portion ojfey^aid waste is or is not 
a polymer-coated paperboard o^g^ct 

147. A method of automatically £ns^ecting matter for varying 
composition, comprisip^ advancing through a detection 
station a first stream of matter, emitting detection medium 
to be active at ^/transverse section of said stream at said 
detection st^ion, wherein said medium is varied by 
variations /in the composition of said matter at said 
transvep^e section, obtaining from said detection station 
firjs-tT detection data as to a constituent of said first 
Stream, advancing a second stream of matter through said 
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detection station simultaneously with said first stream^ 

emitting detection medium to be active at a tran^v^rse 

section of said second stream at said detectiop^station, 



wherein the latter medium is 
composition of matter of s< 
transverse section, and oi 
station second detect 



ried by v^edTations in the 
ecQjxd^Stream at the latter 
from said detection 
a constituent of 



said 
both 



second 
:he 



feam, 



and wherein the varied medium from 



first and second streams is received by a 



10 ^>€ceiving device common to both streams . 
^)bJlS •P^' °^ \ * A methoci according to claim^W*, wherein each of the 
0/ I f ir^t and second streams . comprises objects distributed 



15 



across the stream. 
cA 1 4 9 . A 

f Vst 



method according to claim ir4^ or 14 8, wherein the 
and second streams are advanced 



xn 



common 
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direction through said detection station. 
\ * »U 

Cil50A A . method according to claim Wrt- or 148, wherein the 
\ A 
first\and second streams are advanced in respective 

opposite directions through said detection station, 

,51. A method according to claim 147, and further 

c&pprising utilising the first and second detection data to 

separate from the respective first and second streams 

respective first and second fractions comprised of said 

constituent of said first stream and said constituent of 

said second stream, respectively. 

152. A method according to claim 151, wherein the 
first fraction constitutes the second stream. 

53. A method according to claim 147, wherein said' 
constituent of said first stream is of substantially 
the\ same composition as said constituent of said second 
stream . 

154. \A method according to claim 147, wherein said 
constituent of said first stream is of a significantly 
different composition from said constituent of said second 
stream . 

HuLoi i ia t iically 
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"Appaxstxrs- 
varying composition, comprising 
advancing means serving to advanc 
first stream of matter 
de t e ct i on--ateaium 



r st 

'said station a 
Lng means serving to emit 
iransverse section of said 
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stream at said detection station, a receiving device ser^flTng 
to receive detection medium varied by variations/in the 
composition of said matter at said section, dej>e£ting means 
serving to produce first d^etection dajs-a as to a 
constituent of said first S"£re<im at aarld station, second 
advancing means serving to apvance ^a^econd stream of matter 
through said station simuYjcancUfusly with said first 
stream, and second emittindpfneans serving to emit detection 




9^ 



medium to be active at. 



transverse section of said second 
10 stream at said d^r^ction' station, said receiving device 
serving also tpx^eceive detection medium varied by variations 
in the coja^fosition of the matter at the latter section _and 
thus /feeing common to both of the first and second advancing 
Sans, and said detecting means serving to produce 
second detection data as to a constituent of said second 
stream. J 7^ 

156. Apparatus according to claim ^£r?r, wherein the first 
and second advancing means take the form of a single 
conveyor. 

20 157. Apparatus according to claim 156, wherein said 
single conveyor includes a single conveying belt. 
158. Apparatus according to claim 156,. wherein said 
single conveyor has a partition extending therealong to 
keep the streams apart from each other, /y^"* 
^ 159. Apparatus according to claim JJatf) and further 
comprising returning means serving to transport to 
said second advancing means upstream of said station to 
constitute said second stream a separated-out fraction 
of said first stream comprised of said constituent of said 
first stream. 

)a ratus ac cording to claim 155, wherein the first and 
second emitting mearrs~^r^~'^Tr--^^^aj iged as jL oextend across 
both of the first and second streams. „ 
161. Apparatus according to claim 160, wherein the first and 
35 ' second emitting means comprise a row of radiation sources. 

Pt32 , — — Appara 4uxg^£iccording to claim 155, wherein said 
receiving device is soarrHnged — as — to extendacross both of 
the first and second streams. 

163. Apparatus according to claim 162, wherein said 
4 0 receiving device comprises a radiation-reflecting device. 
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164. Apparatus according to claim 163, wherein said 
reflecting device comprises a mirror which is substantially 
arcuate concavely in a plane parallel to a widthwise 
plane of the first and second streams and which is obliquely 
inclined to the former plane, 

165. Apparatus according to claim 164, wherein said 
mirror is part of an imaginary, substantially toroidal 
surface. 

Apparatus according to claim 155, wherein said 
iceiviTt^e^tice comprises a multiplicity of metal-sensing 
me>ans arranged so^§ 5s =M^g =5a be discretely distributed across 
the\ first and second streaiR2^=a^--^^vj^g to detect _met.al_ 
portions constituting the constituentTTB-) — q£_ at^^Te^st^ one 
of the\ first and second streams. 

■ 167 . — - Ap p axaLus — £ul — arrtromanically "rrr specting — matter f or. 
varying composition, comprising advancing means j^or 
advancing a stream of said matter, a detection Ration 
through which said advancing means advanp^s said 
stream, emitting means serving to emit detection 
medium to be active at a transverse section/of said stream 
at said station, receiving means/ at said^tation arranged to 
extend physically across substantially the width of said 
stream serving to receive faeteexion medium varied by 



variations in the compositicJ^T of said 
section, detecting means^s4riring to 
data in dependence upem the* variations 
and data-obtaininj2r means connected 
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matter at said 
generate detection 
in said me di urn , 
to said detecting 
means and serving to obtain said detection data therefrom, 
wherein saij^ station is a metal-detection station, said 
emitting^ifieans serves to emit an electromagnetic field, and 
said receiving means comprises a multiplicity of 
electromagnetic field sensing devices arranged to be 
distributed across said stream. 

,68. Apparatus according to claim 167, wherein said 
ent^tting means which serves to generate an 

electromagnetic field comprises an antenna extending 
across said advancing means at said metal-detection station. 
169. Apparatus according to claim 167 or 168, wherein said 
advancing\ means is situated between said emitting means 
and said receiving means for the field. 
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V70. Apparatus according to claim 167, wherein said emitting 
means is connected to an oscillator, whereby said 
electromagnetic field oscillates, and wherein said sensing 
devices are electromagnetic field frequency sensing devices. 
5 171. ^Apparatus according to claim 167, wherein said 
data-obtaining means serves to construct from the 
detection \ data from said electromagnetic field sensing 
devices a V two-dimensional simulation of said matter 
passing thrcmgh said detection station. 




